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TAmerican I n s t i t u t e  of Biological  Sciences 

In t e rd i sc ip l ina ry  Conference Program 

AIBS I n t e r d i s c i p l i n a r y  Conference Program he ld  i t s  Second Conference 

on C e l l u l a r  Dynamics a t  t h e  Nassau Inn, Pr inceton,  N.J., February 9-12, 1%4. 

This  Conference was supported under a con t r ac t  from t h e  National Aeronautics 

&.c - 

and Space Administration. A preceding meeting on i n t r a c e l l u l a r  movements had I 

I been he ld  a t  t h e  same loca t ion ,  February 10-13, 1%3. A t  t h a t  time a dec is ion  

was taken  t o  convene a Second Conference with cell  sur face  i n t e r a c t i o n s  a s  t h e  . , 

sub jec t  f o r  discussion.  

This  Second Conference was attended by 
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L.f. Rosenqezg, The Rockefel ler  I n s t i t u t e ,  New York, Chairman; Michael Abercnwnbie, 

Univers i ty  College London ,pg land ;  - W i l l i a m  Bloom, Univers i ty  of Chicago Medical r l  
School; John T. B o w - - P r i n c e t o n  /' University;  Arthur L. Colwin, Queens College - a&-, i 
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C i t y  of New York; James F. Danie l l i ,  S t a t e  Universi ty  of New York a t  Buffalo;  

Gerald C. Easty,  Chester Beat ty  Research I n s t i t u t e ,  London, England; James E. 
&j k j  1 

? T - L " r C t ~ 4 , .  

Gavin, Northwestern Universi ty  Medical School ; Gunther Gerisch, Albert-Ludwig 

Univers i ty ,  Freiburg urn Bresgau, Germany; Arthur McLaren, Universi ty  of Ca l i fo rn ia ,  qA,L 
Berkeley; Aaron toscona, Univers i ty  of Chicago; Lee D. Peachey, Columbia Universi ty;  wir/ 
Peter Perlmann, Univers i ty  of Stockholm; John P ree r ,  Univers i ty  of Pennsylvania; 

David Robertson, McLean Hospi ta l ;  Nelson T- S p r a t t ,  Univers i ty  of Minnesota; 

Malcolm Ste inberg ,  John Hopkins University;  A. Cec i l  Taylor,  The Rockefel ler  

I n s t i t u t e ;  Edward V!. Taylor, Universi ty  of Chicago; Thomas E. Thompson, Johns 
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With t h i s  mu l t id i sc ip l ina ry  group an attempt was made, through d iscuss ion  

i n  depth,  t o  i n t eg ra t e  the  phys ica l t  chemical, and b io log ica l  da t a  which bear  upon 

t h e  problem of cel l  surface in t e rac t ions .  

s u b j e c t s  and d iscuss ion  leaders:  

Thompson; t h e  s t r u c t u r e  of  membranes, D r .  Easty;  i n t e r a c t i o n s  between c e l l  sur faces  

and s o l i d  subs t r a t a ,  Dr. Gamin; c e l l - c e l l  i n t e r a c t i o n s ,  Dr. Abercrombie; surface-  ~ 

a c t i v e  enzymatic reac t ions ,  Dr. McLaren; l o c a l i z a t i o n  of ant igens a t  sur faces ,  

Dr. Perlmann . 

The program included the  following 

t h e  physical  chemistry of i n t e r f a c e s ,  Dr. 

Motion p i c t u r e  f i lms por t ray ing  spec ia l  aspec ts  of sur face  i n t e r a c t i o n s  were 

presented  by Drs. A.C. Taylor,  Moscona, and Gerisch. 

was given ample opportuni ty  a t  a l l  times t o  present  i l l u s t r a t i v e  mater ia l  per- 

t a i n i n g  t o  t h e  t o p i c  under considerat ion.  Since t h e  Conference was based upon 

continuous d iscuss ion  and interchange of information r a t h e r  than formal presenta-  

t i o n s ,  it is d i f f i c u l t  t o  d e t a i l  a l l  of t he  a reas  covered. A f u l l  t r a n s c r i p t i o n  

of t h e  meeting, a f t e r  e d i t i n g  by t h e  pa r t i c ipan t s  and s c i e n t i f i c  e d i t o r ,  Dr. Lee 

D. Peachey, w i l l  be published and w i l l  convey f a r  beyond t h i s  b r i e f  memorandum t h e  

s t imu la t ing  atmosphere of f r e e  s c i e n t i f i c  exchange t h a t '  prevai led.  

In  addi t ion  each p a r t i c i p a n t  

A t  t h e  onse t  of t h e  meeting a t t e n t i o n  was f&used on t h e  physical  and chemical 

p r o p e r t i e s  of syn the t i c  bimolecular and unimolecular membranes and t h e i r  relevance 

t o  b io log ica l  s t r u c t u r e s .  Several  es t imates  were made of  t he  intermolecular  fo rces  

t h a t  s t a b i l i z e  such systems, e spec ia l ly  double l e a f l e t s  of  phospholipids,  and cor- 

r e l a t i o n s  were sought between these  physical forces ,  t h e  assumed s t r u c t u r e  of mem- 

branes,  and physical  p rope r t i e s  such as permeabi l i ty ,  capacitance and water con- 

t e n t .  These discussions l ed  t o  a subjec t  of spec ia l  i n t e r e s t ,  t he  a b i l i t y  of 



-3- 

b i o l o g i c a l  sur faces  t o  undergo p l i c a t i o n s  and expansions. No q u a n t i t a t i v e  re- 

l a t i o n s h i p  could be es tab l i shed ,  f o r  example, between t h e  marked degrees of 

expansion which most c e l l  membranes can undergo i n  v i t r o ,  e s p e c i a l l y  during ac t ive  

p inocytos is ,  and t h e  amount of endoplasmic reticulum 

i n  a r e a  of bimolecular l e a f l e t s  with r eo r i en ta t ion  of  t h e i r  cons t i t uen t  

molecules. This sub jec t  was followed by an explora t ion  of cur ren t  da t a  and 

poss ib l e  fu tu re  experiments t h a t  might be used t o  inves t iga t e  t h e  problem. 

or t h e  est imated change 

Discussion then turned t o  t h e  microdi f fe ren t ia t ion  of c e l l  sur faces  and t h e  

na ture  of macromolecular coa ts  t h a t  ove r l i e  c e l l  membranes. S tudies  on v i r u s  

hemagglutination, phosphatase a c t i v i t y  and the  mechanical p rope r t i e s  of su r f aces  

were reported on. Special  a t t e n t i o n  was placed on the  roles of mucopolysaccharides 

and enzymatic p r o t e i n s  t h a t  can be detected a t  sur faces  of c e l l s ,  and the  degree 

of he te rogenei ty  of c e l l  surfaces .  

viewpoints;  a s  coacervates which can undergo phase t r a n s i t i o n s  under the  inf luence  

of c a t i o n s ,  a s  cation-and t race-metal-sensi t ive enzymatic systems, and a s  che la t ing  

agents .  

These ma te r i a l s  were looked upon from severa l  

There was considerable  i n t e r e s t  i n  t h e  f a c t s  t h a t  t h e  i n t e r a c t i o n  between 

leucocytes  and c e r t a i n  s o l i d  subs t r a t a  i s  pr imar i ly  magnesium s e n s i t i v e  while f o r  

some o t h e r  c e l l  types calcium appears t o  p l ay  the  more s i g n i f i c a n t  r o l e ,  and t h a t  

suppression of ox ida t ive  phosphorylation i n h i b i t s  c e l l - g l a s s  adhesiveness i n  

c e l l u l a r  slime molds but  has no e f f e c t  on c e l l - c e l l  i n t e rac t ions .  Of equal i n t e r e s t  

was t h e  observat ion t h a t  t he  sur faces  of sponge c e l l s  a r e  covered with removable 

FAS-positive mucopolysaccharide coa t s  t h a t  are h ighly  s p e c i f i c  i n  c e l l  su r f ace  

i n t e r a c t  ions.  
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Fur the r  d i scuss ion  included repor t s  on the  r o l e  of contac t  i n h i b i t i o n  i n  

cell  sur face  i n t e r a c t i o n  and considerable specula t ion  regarding the  mechanisms 

t h a t  unde r l i e  t h i s  and severa l  o t h e r  phenomena such a s  t h e  movements of su r f aces ,  

t h e  r u f f l i n g  of sur faces ,  and formation of microproject ions and microspikes as 

have been observed for many cel l  types under s u i t a b l e  condi t ions.  The p a r t  played 

by these  processes  i n  ce l l  aggregation and t i s s u e  formation was discussed.  I t  was 

not  poss ib l e  t o  c o r r e l a t e  the  known p rope r t i e s  of  su r f aces ,  t h e  observed dynamics 

of ind iv idua l  ce l l s  and t h e  behavior of l a r g e  aggregates o r  groups of c e l l s .  Some 

evidence was presented t o  i l l u s t r a t e  how the  behavior of groups of c e l l s  can a t  

times be charac te r ized  i n  terms of phenomenological v a r i a b l e s  appl icable  t o  t h e  

group r a t h e r  than  i n  terms of t h e  p rope r t i e s  of ind iv idua l  c e l l s .  

On t h e  f i n a l  day of t h e  Conference t h e  p a r t i c i p a n t s  examined h igh ly  s p e c i f i c  

forms of c e l l  sur face  i n t e r a c t i o n s  such a s  f e r t i l i z a t i o n  which i s  accompanied by 

fus ion  o f  membranes, and t h e  aggregation of c e r t a i n  c e l l u l a r  slime molds. 
which 

was aga in  placed on some h ighly  s p e c i f i c  physico-chemical phenomenqmight c l a r i f y  the 

Attent ion  

s p e c i f i c i t y  of c e l l  sur face  in t e rac t ion .  These phenomena included sur face-ac t ive  

enzymatic r eac t ions ,  t h e  m i c r o t i t r a t i o n  of hydrogen ion concentrat ion by su r faces  

i n  motion, and t h e  r o l e s  of s p e c i f i c  an t igenic  s i t e s  t h a t  a r e  de t ec t ab le  on t h e  

su r faces  of sea urch in  eggs. Although no f i n a l  conclusions could be reached as  

t o  the  r e l a t i v e  s ign i f i cance  of t hese  and o t h e r  processes ,  some observable and 

o t h e r s  presumptive, an attempt was made a t  a l l  times t o  reach reasonable judgments 

based on the  phys ica l ,  chemical, and b io logica l  knowledge ava i l ab le  t o  t h e  p a r t i c i p a n t s .  

Murray D. Rosenbera. M.D. 
i h e  Rockefel ler  I n s t i t u t e  
New York, New York 


